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Selenium photo-cells... D256/D301

photo-cells shows a lincar increcasc up to about 10,000 L and above
this value the linearity breaks down, The photo-cmf characteristics
show at low light intensities of 10-15 L a linear rise saturating

at 1000 L. The photo-cells have coinciding spectral characteristics
and a maximum in the region 0.56-0.58 microns. Incrcasing the tem-
peraturc from zero to 100°C the photo-emf shows a practically lin-
car decrcase, with a highest value of AV/ At for CdTe-0.002 V/°C,
and lowest for CdSe-0.001 V/°C. The temperature dependence of the
photo-current is different for differcnt layers, for CdSe in the
region 0-1000C the photo-current is nractically indenendent of tem-
perature, while for CdS the current at 100°C is 30% higher than at ‘/X/
20°C., In samples of CdO 1agers the photo-current rcaches its maxi-
mum at 25°C; for CdTe at 60°C and then decreases and at 100°C its
value is respectively w 75% and ~ 50% of the maximum value.

11 references. /[ Abstracter's note: Cowmplete translation_/
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__ ABDULLAYEV, G.B.; GASYMOV, R.B.; BAKIROV, M.Ya; NASIROV, Ya.N.

Heat-resistant selenium photocells. Izv.AN Azerb.SSR.Ser.fiz.-
mat.1 tekhenauk no.5179-84 °60. (MIRA 14:4)

(Photoelectric cells) (Selenium)
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: ? 3/058/61/000/012/081/083
A058/A101
14, 2400 ///lly; //37; /1%
AUTHORS ; Bakhyshov, A, E,, Abdullayev, G. B,
SR
TITLE: Some characteristics of selenium rectifying photoelectric cells

PERIODICAL: Referativnyy zhurnal, Fizike, no. 12, 1961, 421, abstract 12Zhl77
("Dokl, AN AzerbSSR", 1961, v.17, no. 1, 9-12, Azerb, summary)

TEXT: The effect of electric fields and of light on the photocurrent

geneated by x-rays in rectifying photoelectris cells interlaminated with TlpSe,
T1S, T1,S, InSe, CdSe and CdS was investigated under both photodiode and recti-
fying operating conditions. Light intensity was selected so that photocurrent ”AV,/

I; generated by the light would be of the order of photocurrent I, generatsd by
the x-rays. It was established that under joint aoction of x-rays and light rays,
total current I = Ix + I;. It was found that selenium rectifying photoelectric
cells are 800 times more sensitive to x-rays under photodiode operating cendi-
tions than under rectifying operating conditions [Editor's note: something is
missing in the original text.] device in which the receiver simultaneously
[Editor's note: something 1is missing in the original text,] photocurrent Ig¢

is proportional to x-ray line intensity F, For high voltages I, =~ cF°j where

& <1, The experimental results pertaining.to the variation of photocurrent
with x-ray intensity for oconstant applied voltage are interesting from the
_ standpoint of x-ray dosimetry.

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5

5/058/62/005/48/051/1%
7, 4/l ) A061/A101
AUTHORS 3 Abdullayev, G. B., Oasymov, R, B., Bakirov, M. Ya,
—
TITLE: Selenium photocells with GaSe layer

PERIODICAL Referativnyy zhurnal, Fizika, no., 6, 1962, 25, abstract 60212
("Dokl, AN AzerbSSR", 1961, v, 17, no. 8, 677 - 680, Azerb, summary )

TEXT; The photocells under consideration have been produced with a p-n
Junction formed on the contact of Se and GaSe, The presence of the latter was
proved by electron diffraction, Apart from the principal maximum (0.56/L), these

photocells display an additional maximum at 0.44,u, the relative magnitude of
which depends on the thickness of metallic Ga applied to the Se film.

Ya, Oksman

[Abstracter's note: Complete translation]
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AUTHORS ; Shakhtakhtinskiy, M. G., Kuliyev, A, A, Abdullayev, G. B.
\———-——.——-
TITLE:; Investigating the tension of saturated vapors of some selenides by

the radio-isotope method

PERTODICAL: Referativnyy zhurnaj, Metallurgiya, no, 2, 1962, 5, abstract 2R20
(V sb, "Vopr, metallurgii { fiz, poluprovodnikov", Moscow, AN SSSR,
1961, 38-42)

ing the vacuum, For g synthesis of selenides, Se, T1 and Sb of 99, 99% purity

were placed into a quartz ampoule which was evacuPted to 104 mm Hg, Each v/”
1204 . sbl2k Vapor ‘tensions -

of compounds T1Se, T1sSe angd SbpSe3, measured over both components, have equal

values, {.e, during evaporation of thesge substances, there is no dissociation 1in

the so0lid phase, The same agreement of values is observed for TlgSe up to EOOOC.

It is supposed that T128e3 dissociates acecording to the scheme T128e3‘?TIQSeT+2Se
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Investigating the tension ofr saturateqd ,, . A006/A101

equations;
+ 12 413,
+ 8.7906.
Yields the

T12893 33 .

Calculation o}
following val
972, SbQSekg

.ction of temperature T is describeg by the following

P = - (5880.9/7), 9.8052; for T1ge 1gp = =(6742.2/1)
8p = -(7h25 5/m) 9.2481; fop SbySez 1gp -(6432,3/7)

f sublimation heats for the aforementioneq compounds _
ues in keal/g-mole; T1oSe 26.905; TiSe 30,845, ot
29,589,

T. Kolesnikova

[Abstracterts note: Complete translation]

Card 2/2

APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R000100120002-5



CIA-RDP86-00513R000100120002-5

"APPROVED FOR RELEASE: 04/03/2001

39130

14,5300 8/058/62/000/006,/070/136

! A061/A101

AUTHORS:: Abdullayev, @, B., Baahshaliyev. A, A., Aliyev, g, A., Aliyev, M. I.,
\Kmmv,‘h—c:——

TITLE: On the heat conductivity of antimony sulfide, selenide, and telluride

PERIODICAL: Referativnyy zhurnal, Fizika, no, 6, 1962, 17, abstract GE144
("Izv. AN AzerbSSR, Ser. fiz.-matem. i tekhn. n.", 1961, no. 5, 55 -
63, Azerb. summary )

TEXT: the heat conductivity (A) of sppss, SbaSe3, and SbyTes has been /‘
measured in the temperature range of 80 - boook, For all these compounds, above

200 - 2500}(. the temperature dependence of the lattice contribution to A 1s ob-
Served to deviate from the A~ 1/T law by a sharp rise of A. The photon heat
conductivity 1g considered by the authors to be the cause of thig pPhenomenon,

L. Filippov
[Abstracter's note: Complete translation]
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3’ B.D. ’ DULLA ’ sllay ALI!EV, i ;
odie § ] . -

pz:opgrtiea of selenium wi
8SR°17 no, 3:191-196 '61:Ch

1, Institut fiziki AN Azertssr
(Selenium--Electric Properties)

Electric
frifteing & gallium admixture, Dokl

(MIRA 14:5)
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MOVLANOV, Sh.; ABDULLAYEV, G,B,; BASHSHALIYEV, A.; KULIYEV, 4.; KERTHOV, I.
__—__-"“"—"") . .

Dokl. An,
Some properties of antimony telluride aingle crystals.
Agerb, SSR 17 no,5:375-379 6L, (MIRA 1416)

1, Institut fiziki, sektor fiziki 1 matematikl Akademii nauk
Tadzhikskoy SSR.
(Antimony telluride)
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" ),f)’[ A058/A101
AUTHORS s Aliyev, B. D.:'_j_\t_JgullaymL,.,O-.«-Bn Aliyev, 0. M,, Kerimov. G. I,

TITLE: Electric properties of gallium-doped selenium

PERIODICALs Referativnyy zhurnal, Flzika, no. 12, 1961, 359, abstract 12Eh81
(Dokl,, AN AzerbSSR, 1961, v. 17, no. 13, 191 - 196 Azerb. summary)

TEXT: The effect of gallium-doping on the electric conductivity ¢ and
thermo-emf oL of Se ‘wes_investigated, Doping with up to 0,125 wt % Ga causeg O of
Se to increase almost 160 times, after which ¢ slowly decreases with increasing
Ga content, o of specimens with different Ga content was measured in the rang?
20°- 200°C. The sign of & always points to p-type conductivity. The tempera-
ture dependence of hole mobility /“p for different Ga content 1is plotted, In spe-
cimens containing 0.125 wt & Ga, Ap at first decreases sharply, then remains con-
stant. In the rest of the specimens, Up increases with temperature.

B. 01'khov

[Abstracter's note: Complete translation)
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GuLLsR, I,}ilxe;.-_&g!}_L}_L_l_J_\Y@_\[z G.B.; KOCHIN, S.1_; ALIYEV, 1.6,
Salenlum wvectifiers involving a hi
; 3 A gher current density.
}:{,\{. AN A2o1rb.SSR.Sex  fiz, mut, 1 tekh. nauk no,dzsl-%’B
Ol,
‘ (MIRA 14:12)
(Eleciric current roctifiers)
(Zelenium)
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GELLER’ IcKh.E%ABDULLAYEV’ GoBo; KOCHIN, G-Io; ALIYEV, M.G.
Rectifyinémggigglum elements suited to currents of hi ;

gher density.

Izv. AN Azerb. SSR. Ser.fiz.-mat. i tekh.nauk no.5:65-73 '61, Y

(MIRA 15:2)
(Electric current rectifiers) (Selenium)
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4 $/576/61/000/000/013/020

o(zé‘ '7700//‘0/ ", /31‘('? E036/E162

AUTHORS : Akhundov; G.A,, Abdullayev, G.B., Aliyeva, M.Kh., and
Efetdinov, G.A, Ay 20

TITLE: Preparation and investigation of the semiconducting
materials AgTe, AgoSe, SnTe and CdTe

SOURCE: Soveshchaniye po poluprovodnikovym materialam. 4th.

Voprosy metallurgii i fiziki poluprovodnikowv; polu-
provodnikovyye soyedineniya i tverdyye splavy.

Trudy soveshchaniya. Moscow, Izd.-vo AN SSSR, 1961,
Akademiya nauk SSSR, Institut metallurgii imeni

A.A. Baykova, Fiziko-tekhnicheskiy institutr, 104-106 -/f/

TEXT: To explain the properties of thin films of binary
compounds deposited on various substrates it is necessary to
investigate the bulk properties, In this paper ths investigation
of thermal and electrical conductivities and the structure of the
following compounds are reporteds AgoTe, AgoSe,; SnTe and CdTe,
These compounds were obtained by fusing together the compenents,
which had been weighed to an accuracy of 2 x 10“% g, The
synthesis was carried out by heating slowly to a temperature

Card 1/5

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5

$/576/617800/000/013 /020
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somewhat above thg melting point of the refractory component in
an evacuated (10** mm Hg) quartz ampoule. This temperature is
maintained for about two hours and then further slow heating up

to the melting point of the compound takes place, This final
temperature is maintained for eight hours, Homogenisation is
achieved by maintaining a temperature abcut 200° above this point
for two hours, After this the material is annealed at 700-800 °¢
for several hours and slowly cooled to rcom temperaturs, The
material was uniform, AgoTe and AgsSe being n-type whilst SnTe and
CdTe were p-type, X-ray and elecztron diffraction gives the
following results; 1) AgoTe has a hessite structure scntaining
excess Ag. 2) AgpSe has the naumannite strusture (g-phase), and
appears from electron diffraction evidence to maintain thie during
vaporisation. 3) SnTe has a cubic lattice {a - £.285 AY aneg
does not dissociate durin svaporation. b) cdre has a sphalerite
structure with s = 6.41 X, and does not disscciate during
evaporation,: Electron diffraction shows the condensed material
to be a mixture of polycrystals and crisntateg single c¢rystals,
Thin layers (~ 0.5 u) are obtained bv depcsiting en glasa
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substrates in a vacuum of 10~% mm Hg. The densities were 8,08,
7.50, 6.02 and 5.57 g/cm3 for AgoTe, AgaSe, SnTe and CdTe
respectively. Gold bands are deposited on the thin layers to
facilitate conductivity measurements. The room temperature
conductivities of 38 and 257 (1-1 ¢m~1 of AgaTe and AgpSe were an
order less than the bulk values. This is explained by the
enhanced importance of the high resistance grain boundaries in the
thin layers, The temperature dependence of ‘the conductivity of
Ag2Te (curve 1) and AgaSe (curve 2) is shown in Fig.1l, where the’
conductivity in £1-1 c¢m-1 jig plotted against 103/T, where T is
the temperature in K. Similar curves are obtained for large
samples. The sharp change in conductivity is due to a polymorphic L’f/

Preparation and investigation of ...

transformation. The results show that the B modifications of
AgsTe below 150° and AgoSe below 140° are semiconducting with
activation cnergics of 0.13 and 0.09 eV. Above the polymorphic
transformation temperature the conduction is metallic, This
change corresponds to a change in the Yonding from covalent to
polar. The thermal conductivities have not been reported in the
literature and are given in Fig.2, as a function of temperature.
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Preparation and investigation of .., §/576/61/000/000/013/020
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AgoTe and AgpSe have minima at 140 and 150°, corresponding to the
p9lymorphic transformation,
There are 2 figures and 2 non-Soviet-bloc references,
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5/638/61/001/000/03 9/056
) 3'3) B108/B138

9.2)50 (1020,115%,/373/ /3

AUTHORS; Abdullayev, G. B., Akhundov, ¢. 4,

TITLE: Investigation of diffusion processes in selenium rectifiers

by means of radioactive isotopes
SOURCE: Tashkentskaya konferentsiya pPo mirnomy ispolizovaniyu

atomnoy energii. Tashkant, 1959, Trudy. v. 1. Tashkent,
1961, 252-256 _

TEXT: The authors studied the diffusion of thallium, tin, and indium in ﬁb
polycerystalline seledum; cadmium, tin, and thallium in a cadmium-tin alloy,

and of thallium and selenium in Tlase.. The radioactive igotopes

T1204, Sn113'125, In114, and se!’ were used, successive thin layers were

removed from the initially 99.994% pure selenium., The diffusion coefficiet
in selenium between 50 and 2000C are

Dy, ~ge ™ 1.38010"0 exp(-0.35/kT) cmz/sec

Den = ge = 4.78+10~8 exp(~0.39/kT) cmz/sec
Card 1/3
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Investigation of diffusion ... B108/B138 _

-6 2
DIn —>ge = 92°15°10 exp(-0.39/kT) cm /sec.

The low activation energies indicate that the atoms or ions of T1, Sn, and
In are located in the hexagonal Se lattice and diffuge through the
intersticial sites. The temperature dependence of the diffusion coeffi-
cients of Cd, Sn, and Tl in a Cd-gn alloy between 50 and 170°C are

\ -8 2
Ded - cd-gn " 494540_7 exp(-~0.20/kT) cmz/sec
bl o 2“ ),

Do, — Cd-gn ™ 9°9 10“4 exp(~0.29/kT) cm2/seo

Dpy o cdogn = 6030°10 exp(-0.60/kT) cm”/sec.
Activation energy increases with riging melting point, and also with
atomic radius (l1inearly). 1t ig suggested that a thin TloSe layer forms
on the upper electrode of selenium rectifiers with T1 impurities, and that
it acts as & pP-n junction in contact with the selenium. From a special
investigation of Tectifiers with g TlpSe layer on various upper-electrode

backings, the temperature dependences of the diffusion coefficients were
found to be
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Investigation of diffusion ... B108/B138
‘10”3 2
Dy, > 71,80 " 1.17°10 7 exp(-6.61/kT) cn /sec

10”9 2
Dse ~11,8¢ = 2:25°10 ° exp(-0.58/kT) cn®/sec.

These data permit the suggestion that diffusion of Tl and Se in TIZSe
proceeds through the gites of the tetragonal lattice. There are

figures and 2 non-Soviet references. The reference to the Engligh-
language publication reads as follows: Nijland, L. M., Phil inp Rev.
Repts, 9, 4, 1954

ASSOCIATION: Institut fiziki AN A28SR (Institute of Physics AS
Azerbaydzhunsknyu SSR)
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8/058/62/000/002/029/653
24,2500 (145Y,17€2) 7051/A101
AUTHORS : Aliyarova, 2. A., Abdulloyeye G B '
TITLE: 'A study of the diffusion of some elements in sclenium:

PERTIODICAL: Referativnyy zhurnal, Fizika, no. 2, 1862, 23, abstrzet 25220
("Tr. Tashkentsk. konferentsii po mirn. ispol'zovaniyu atemn,
energli, 1939. T. 1. Tashkent, AN UzSSR, 1961, 255 - 2597

TENT. The effect of Br and Cd impurities on the diffusion of Fe and 5 in

Se, . as vell as on Se self-diffusion was investigated. The method used was that

of atoms tagged with the radioactive isotopes 835, Fe?9, and Se79. The diffusion.
coefficients were determined by taking off layers from cylindrical Se samples.

It was established that S has the highest rate of diffusion (1079 ery/sec), TFor C/Xr
the other clements it amounts to ~ 10731 cr/'sec, The rate of diffusion is very
sensitive to the presence of impurities in Se. The activation energy of diffusion
depends on the Br and Cd concentration considerably. The phenomena observed are

explained by the fact that impurities in different concentrations occupy different
sites in the Se .lattice,

[Abstracter's note; Complete translation)]
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5718 ] [0 005000/ 001 /050
102,804

%.743/

~<1HORS Abdullayev, G. 3., Aliyev, M. I., and Akhundova, © 4.
mym . r PRI ~ . \
1L “he erte of thallium upon the thermal conduetivity o poly-
crystalline seleniun

PERTANT ML+ . ers s
PERIODICAL: ‘Fizika tverdogo tela, v. 3, no.

2. 96, 326-327
S .
TLAT: _?be inveztigation of the thermal conductivity c¢f anorphous und
cr$§:4411ne selenium 4t high and low temperatures had already formed the
sdabrect or several pspers (Refs.1-4); also the thermal conductivity of
amor?hous ani crystalline selenium, which contained iodine-,. chlarine- /X
bromine~, bizmuth- or lead impurities was investigated (Refs.5-9). In'
oroer to study the effect produced by thallium upén the thermal-con-
32?21Vif3 ef zelenium, specimens were produced which contained 0.G*75,
e Tt U, 075, Y, and V.54 by weight or thallium., The speciﬁcns
sARTE pTiduc g oy melting 99_996%1nu9 selenium #itlh TIESe in ampoules a
presacre ot the corder of 10-4 mm Hg, after which they were croled; *he
winoverw of eylindricel form and had o diameter of 6 am oand o

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



"APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R000100120002-5

sae cfTeet of thallium upon.... 3102/ 5204
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clotne ¢ Lt tained was measured under stendy itne

fhansoelotonovicn havang g guard ring snd a osensitive cemionnd oot
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. 5/181/61/003/002/001/050
. The effeot of thallium upon... B102/B204

conductivity of selenium as a8 function of thallium concentration shows a
- minimum., gFull translation]. There are 2 figures and 10 references: .
3 9 Soviet-bloc and 1 n‘on-Soviet-bloo..

+ ASSOCIATION: Azerbaydzhanskiy gosudarstvennyy universitet im. S. M. Kirova
g (Azerbaydzhan State University imeni S. M. Kirov). Imstitut
fiziki Akademii nauk Azerbaydzhanskoy SSR (Institute of

w Phy:—)xics of the Academy of Sciences of the Azerbaydzhanskaya
- SSR

SUBMITTED: February 17, 1960 (initially) and October 6, 1960 (after dKf
revision)
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2/019/62/019/005/001/001

5 q' N0 0 | D006/D102

AUTHORS ; Aliyev, G.M., Abdullayev, G.B., Barkinkhoyev, Kh.G., et al.

———
TITLE: Electrical properties of pure selenium

PERIODICAL: Pfehled technické a hospoddtske literatury. Energetika a elcktro-
technika, v. 19, no. 5, 1962, 199, abstract # E 62~2671. Maruzalar
Dokl. 7, no. 7, 1961, 569-573

TEXT: The author starts from the proven fact that the concentration of
holes in selenium decreases and mobility increases with increasing temperature,
This phenomenon does not conform with the semiconductor theory. The conducted
experiments show that this discrepancy is closely related to the chemidal purity
of selenium. Diagrams show the curves of the dependence of electrical conducti-
vity of Se (99.994%), Se (99.996%) and Se with small admixture of Mg and Si.
These curves demonstrate that the decrease of electric conductivity with increas—
ing temperature depends on the degree of purity, The dependence of thermoelectric
force on temperature was also verified. The original article contains 4 figures
and 16 references. /Abstracter's note: Complete translation/.
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5/058/61/000/012/04€,/082
/5 0) A058/A101
7.4 340 (1003, /43,7
AUTHORS ; Talibi, M, A., Abdullayev, G.
TITLE; Concerning a correlation between the lontzatior-potential activaticn
energy of impurities and the radius of the tmpurity atem in semi-

conductors

PERIODICAL: Referativnyy zhurnal, Fizika, no, 12. 1961. 357 abstract 12E459
(Dokl. AN AzerbSSR, 1961, v, 17, nc. 2, 97 - 103. Azerb, smmary)

TEXT; The effect of doping Se with Ga, Pb, Ag, Fe and Si on the elestric
properties of Se and of selenium p-n Junctions was Investigat=d, i* was demon-
strated that the higher the first ionization potential of the impurity (I) and the
smaller its atomic radius (r), the lower is the temperature at which impact ioni-
zation appears, At constant temperature, the lower I and *he greater r, the lower
is the voltage at which impact ionization appears. With decreasing atomic number
and impurity concentration, the impurity activation energy AE rises {with the ex-
ception of Ga). AE is inversely proportional tc the difference beiween I and r

of Se and those of the impurity. According to the data in *ve litera*tare, tna
registered correlation extends to a number of impurities in Ge and Si. whiie in
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Concerning a correlation between,., A0%8/A101

binary semiconductor compounds of metals with elemen*s of the csame group. AE of "/
the compound is directly proporrional to tie difference betwesn [ and v of tne
components, Binary compounds of the selenides and suifides are an excaption:

They evince reverse preportionality between the same parame*eor.,

correlaiion holds for a number of ternary semiconductor

Tya - [
St rogltitored

sompounds |
V. Lev

[Abstracter's note: Complste translatior]
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__ABDULIAYEV, G.B.; BASHSHALITEV, A.A.; ALIYEV, S.A.

Heat conductivity of solid solutions SbrS -SbpSeq. Dokl,
AN Agerb, SSR 17 no,10:877-879 161, 23 (MERA 1:12)

l. TInstitut fiziki AN AzSSR,
Solutions, Solid—Thermal properties)
Antimony sulfides)
Antimony selenide)
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PHASE I BOOK EXPLOITATION 30v/6176

Konobeyevskiy, 3. r., Corresponding Member, Academy of Sciences
USSR, Respe. e )

peystvive vaderoykh 1zlucheniv na materialy (Tne Bffect of
Nuclear Radiatlon on Materials). Mosoow, Izd-vo AN S33R,
1662. 383 p. Errata 8llp inserted. 4000 coples printed.

Sponsoring Agenoy? Akademiya nauk gsSSR. Otdelenlye tekhni-
cheskikh nauk; 0tdeleniye riziko-matematioheskikh nauk.

Resp. Ed.: 8. 7, Konobeyevskly; Deputy Resp. Ed.} 8. A.

* Adasinskily; Editorial Board! P. L. Gruzin, G. ¥. Kurdyumov,

B. M. Levitskiy, V. 3. Lyashenko (Deoeaseds, Yu. A. Martynyuk, :
Yu. X. Pokrovekiy, and N. P. Pravayuk; Bd. of Publishing Dt
House: M. G. Makerenko; Tech. gds: T. V. Polyakova and
I. N. Dorokhina. .
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The Bffeoct of Nuclear Radlation (cont.) sov/6176

PURPOSE: This book 18 gntended for personnel concerned with
nuclear materlals.

COVERAGE: This 18 a collection of papers presented at the
Moscow Conference on the Bffect of Nuolear Radiation on
Materials, held December 6-10, 1960. The material reflects
sertain trands in the work being oonduoted in the Soviet
solentifioc researoh orginization. Some of the papers are
devoted to the experimental atudy of the effeot of neutron
irradiation on reactor materials (steel, ferrous alloys,
molybdenum, avial, graphite, and nichromes). Others deal
with the theory of neutron irradiation effeats (physico-
chemical transformations, relaxation of {nternal stresses,
internal friction) and ohanges in the structure and proper-
ties of various orystals. Spuoclal attention is given to
the effect of intense Y= adiation on the eleotrioal,
magnetic, and optioal properties of metals, dieleotrios,
and semiconduoiors.
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The Rffects of Nuclear Radiation (Cont.) SoV/6176
i

Pravdyuk, N. F., V. A. Nikolayenko, and V. I. Korpukhin.
Change in Lattice Parameters of Diamond and Silicon Carbide

.During Irradiation 184

VAsaﬁiiEEZCT'a.“éiy and_M. A..Tallbi. On One Method of Using
\badmium“Sulride Photoresistors in Recording X- and Y-ray
D

osimeter : 189

Konobeyevskiy, S. T., Bi M. Devitskiy, L. D. Panteleyev, K. P.
Dubnovin, V. ‘I. Kutaytsev, and V. N. Konmev. X-Ray Examina-
tion of Transformations in Copper-Tin Alloy Under Neutron
Irradiation .

Levitskiy, B. M., and L. D. Panteleyev. X-Ray Examination of
the Relaxation of Internal Microstresses in Cold-Worked
" Metals Under Neutron Irradlation 209

Konobeyevskiy, S. T., N. F. Pravdyuk, Yu, I. Pokroyskiy, and

Y. I, Vikhrov. Effect of Neutron Irradiation on Internal '
Friction in-Metals ' 219
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ABDULLAYEV, G.B., red, (Baku); BAGDATLISHVILI, D., red. izd-va;

- IBRAGIMGV, Mt’ tekhno red.
[Transactions of the Conference on Impact Ionization and the
Tunnel Effect in Semiconductors]Trudv Soveshchaniia po udar-
noi ionizatsii i tumnel'norm effektu v poluprovodnikekh, 1960,
Baku, Izd-vo Aked.nauk Azerbaidzhanskoi SSk, 1962. 165 p.

(MIRA 15:8)
1. Soveshchaniye po udarnoy ionizatsii i tumnel'nomu effektu v
poluprovodnikakh, Baku, 1960.
(Semiconductors—-Congresses)
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- ACCESSION NR:  AT3002972 §/2927/62/000,/000,/0005/0012 zﬂf

AUTHOR: Abdullqyev',mG. B.; Bakirov, M. Ya.; Gasy*mov, R. B.; Bakhy*shov, A. E.

TITLB: Investigating the nature of p-n gunutiox? 1n selenium _pbotocellnas
[Repiart at the All-Union Confersnce on conductor Devices, Tashkent, 2-7 Octobar
1961

SOURCE: Elektronno-dy*rochny*ye perekhody® v poluprovodnikakh. Tashkent, Izd-vo
AN U233R, 1962, 5-12 N

TOPIG TAGS: selenium photocell, p-n junction of photocell

ABSTRACT: Although selenium photocells have bsen widely used; many physical
phenomena transpiring in them ars not entirely clear. Experiments have shown that
the junction is formed st the contact of two different semiconductors (e.g., Se and
CdSe); tke theory of such Junctlons has been developed. The article describes ex-
perimental studies of the p-n juncticn in and aging of selenium photocells. Also
attempts to create & highly sensitive and stabdle photocall by coating Se with an
electron-typs semiconductor are reported, Photocurrsnt and photo~enf of Se coated
vith A1, Cu, Zn, Ga, Ag, Cd, In, Sn, Au, Hg, Pb; Bl vere measured. Effecte of
therual and electrical forming on the photocell characteristics were investigated.

Cord 1/2
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L 11047-83
ACCESSION KR: AT3002972 /

It was found that aging of selenium photocells is due to excessive thickening of
the selenide coating (over the optimum thickness of 5 x 10 sup -5 cm). Four sets
of artificial n-layer electrodea, Se-GaSe, Se-InSe, Se-CdSe, and Se-YgSe, wsre
investigated in detail. Current-voltege, sensitivity spectral distridution; end
{11wminstion characteristics were deterzined for the above combinations (curves
given), &s well as ell pertinent electricel and photoelectrical data (tabulated) .
With a solar-radiation intensity of 10 milliwatt per sq cm, current up to 3 ma per
8q em, and enf 0.6 v (efficiency &bout 1 par cent, were chtained for Se-CdSe
combination. It is concluded that, in the selenium photocells, the p-n junction
can be obtained by costing selenium with a thin layer of en electron-type geni -
conductor. Orig. ert, hss: 5 figures, 5 formulss, and 1 tsble.

ASSOCIATION: Aked. nank SSSR{Academy of Sciences SSSR); Akad nauk U2SSR{ Academy
of Sciences UzSSK); Tashkentskly gosuniversitet im. V. I. Lenina (Teshkent State
University)

SUBMITTED: 00 DATE ACQ: 15May63 ENCL: 00
, SUB CODE: 00 ' NO REF SOV: 010 OTHER: 003
i keslWr
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Jr{C)
ACCESSION NR: AT3002973 S/2927/62/000/000/0012/0017 -

&S

AUTHOR: _sbdullayev, G. B.y Talidi, by A ¢4

TITLE: COrx:ei;.t.ibn in ssziconductors between the activation energy and the
ionization potential and atomic radius {Report st the All-Union Conference on
Semiconductor Devices, Tashkent, 2-7 Cctober, 1961]

SOURCE: Elaktronno-dy*rochnytye pereklody® v poluprovadnikekh., Tashkent, Yzd-vo
AN U2SSR, 1962, 12-17 ,

TOPIC TAGS: selenium rectifier, activation energy, ionizaticn potential, atomie
radius

ABSTRACT: Studying the effect of strong field on p-n transition in iwpurity-typs
selenium rectifiers 1s dmportant es it may permit controlling the electrical and
thermal churacteristiss of these rectifiers. The suthors investigeted reverce
current-voltage cheracteristics of selenium rectifiers containing Ga, Pb, Ag, Fe,
and S1 as impurities at the liquid-nitrogen temperature. Also the effsct of
temperature (-80 to +20C) on the cutoff current of the above rectifiers was
determined. Experimental dats is compared with the published dats of other re-
soarchers, and the following conclusion is drawn: the closer ionization potential

Cord 1/2
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L 11195-63
ACCESSION HR: AT3002973 [

and atomic radius of the impurity to those of the semiconductor proper, the higher
is the sctivetion energy of the impurity in the semiconductor. Orig. art. has:
2 figures and 6 tables.

ASSOCIATION: Aked. nauk SSSR(Academy of Sclences SSSR); Akad. neuk UzSSR{Academy
of Sciences UzSSR); Tashkentskiy gosuniversitet im. V. I. Lenina (Tashkent State

Univercity) - }
SUBMITTED: 00 ' DATE ACQ: 15May63 ENCL: 00
SUB CODE: 0O NO FEF SOV: 010 OTHER: 006
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5/061/62,/000/008/012/057
B166/3101

AUTHORS: Abdullayev, H. B., Aliyev, M. H.

TITLE: Tegged atom study of electrochemical processes near the
electrode in selenium

PERIODICAL: Referativnyy zhurnal. Khimiya. no. &, 1962, 69, abstract
88466 (7r. In-ta fiz. AN AzerbSSR, v. 10, 1960, 25-29)

TEXT: A tiin Se coating (50 “) containing pure So (99.996 ;) und an
impurity of either radioactive Br (0.09 % by weight) or Se¢ and upplicd to
a bismuthized Al becking was polarized in double-distilled 320. With J////
anodic polarization a stuble increase in current witn time ig obscrved; ‘
thig is the raesult of H2SGO5 formation and acidification of the solution.

-

with csthodic polarization the current passes through a minimum before
reaching a stewucy value. Under these conditions the Se do=s not dissolve,
tut the Br impurity goes over into the electrolyte. It is inferred that
catrodic irectment of the surface of the Se leads to leveling out of thae

surface layor and to the removal of acceptor impurity ceaters trom it.
[Abs:tacter's ete:r  Complete trannlution.]
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ACCESSION NR: AT5023798 *  UR/0000/62/000/000/0189/0193 2
353
AUTHOR: Abdullayev, G. B.; Talibl, M. A. 2+

e bty & 3Nty ot o R

TITLE: Method of using cadmium sulfide photoresistances in a recording x- and gamma-_
ray dosimeter ,C'

'SOURCE: Soveshchaniye po probleme Deyatviye yadernykh izlucheniy na materialy.
Moscow, 1960. Deysiviye yadernykh izlucheniy na materialy {The effect of nuclear
radiation on materials); doklady soveshchaniya. Mos o, lzd-vo AN SSSR, 1962, 189-182

TOPIC TAGS: cadmium sulfide, photoresistanc., radiation dosimeter, x ray measurement,:
gamma detector

ABSTRACT: The article describes a possible mathod of using cadmium sulfide photo-
resistances as sensing elements in a recordiog x- and gamma ray dosimeter including an -
MOM-3 tube megohmmeler. Single-crvstal photoresistances produced by the Institut fiziki

AN USSR (Institute of Physics, AN Ukr. SSR} were employed in the experiments. The :

dostmeter circuit permits a continuous successive recerding ol the intensities or rates of .
! radiations directed on the working surface of each individual photoresistance. The proposed "
| Card 1/2 !
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T * et

. L 273056 )
| ACCESSION NR: AT5023798 : O

1

dosin-ter was tested with a large number of photoresistances on URS-70, GUT-50-400-1,

" and RUM-3M units; the dose rate varied from 3 to 2000 roentgen/min. The use of CdS
crystals in combination with MOM-3 as the dosimeter presents a number of advantages,
since the calibrated resistances of the instrumert cover a wide range. This permits

. measurements over a wide radiation intensity range and the piotting of calibration curves |

" for various: photoresistances but the same MOM-3. The recalibration of the scale of MOM-~

‘3 from resistance units to dose rate units is discussed in terms of the relationship betweca .
the resislance and the intensily of the current passiné through an x-ray tube with varicus '
ancdes (lungsten, molybdenum, iron, copper). Orig. art. has: 4 figures, 1 tahle, and 2

: formulas.

‘ ASSOCIATION: None

'SUBMITTED: 18 August 62 ENCL: 00 ' ~ SUBCODE: NP

NO REF SOV: 007 OTHER: 002

| FI NN . -
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Al s/181/62/004/005/019/055
07% M 900 _ B125/B104

AUTHORS: Guseynov, G. D., Akhundov, Ge A.,Vand Abdullayev, G. B.
TITLE: Electrical and thermoelecuirical properties of TlSe single
crystals
PERIODICAL: Fizika tverdogo tela, v. 4, na. 5 1962, 1206~-1212:

r

peXx?: Electrical conductivity, Hall effect, and thermo-emf of TlSe single
crystals in the range 80-570°K were measured by & d-c compensation method.
.Blectrical conductivity and Hall effect were measured with molybdenum ,
proves, and the thermo-emf with the copper branches of thermocouples. The
probes and thermocouples were contained in an externally cooled,
evacuated glass tube (1072 mm Hg) with inserted quartz tube. The Hall emf
neasured in fields of 1,800-10,000 oe varied from 0.02 %o 13 mv. Figs. 4a .
and 4b show the measured temperature dependence of electrical conductivity!
and Hall effect in the range 80-570°K for specimens of 1,4,28,130, and |
1700 ohmecm at 20°C (curves 1=5). 1In these specimens, intrineic i
conductance arises at 240, 180, 60, -35, and -65°¢. Below these tempera-
tures,,qgecimqne 1-3 behave like metals, whereas 4 and 5 behave like
Card {1 /f) )
AN 14 D
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s/ 181/62/004/005/019/055
£lectrical and thermoelectrical ... B125/B104

semiconductors over the entire temperature range. The temperature :
dependence of electrical conductivity is chiefly determined by the carrier
concentration. With rising temperature the Hall constant R decreases
sharply in the range of intrinsic conductance without losing its positive
sign. 7he forbidden-band widths determined from the temperature P
dependence of conductivity and Hall constant are similar for the specimen
with the highest resistivity. The Hall mobility p of specimens 1-4,
deternined by simultaneous.meagyrement of ¢ and R, reaches a maximum et

~ 100°%% and decreases as u T'572 with rising temperature. The Hall
mobility of specimen 5 decreases monotonely as the temperature rises from
100 to 57G°K. The absolute value of the emf « decreases in the range of
intrinsic conductance with rising temperature. From 170°K downward «
rapidly increases with decreasing temperature. This abnormal inorease in
the specimens with the highest resistivities indicates the entralnement of |
carriers by phonons. The effective carrier masses were calculated fronm i
¢ and R and found to be mﬁf- 0.3 m_ and a* = 0.6 m . The temperature i

dependence of the forbidden~band width (in ev) is given by
AE = 0.57-3.9+10"47, There'#xre 6 figures. The most important English-
languace reference is: P. Fiélding, G. Fisher a. E. Mooser. J. Phys. Chem.

card 2/ ~ L
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5/181/62/004/005/019/055
3125/B104

Sol., 85 434, 1959.

ASSOCIATION: Institut fiziki AN AzSSR, Baku (Institute of Physics AS
4zSSR, Baku)

SUBMITTED: November 9, 1961 (initially)
December 25, 1961 (after revision).

¥
i
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- .

A

Fig. 4: Temperature
dependence of electrical
conductivity (&) and
Hall constant (b) for
71Se single crystals.
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TITLEs

87275/63/600/003/012/021 "~
ADS2/A126" '
_épdullayev, G.B., Manafli, E.I., Talibi, K.A.

On the effect of some impurities on the impact ionization

—mechanisw in seleniunreotifiers—— S —

TEXT:

““PERIODICAL:

”Befara.ﬂ@ 'zhurhai; Elektronika i yeyé primeneniye, no. 3,’

1963, 22, abstract 331)7 (Tr. Soveshchaniya po udarn.
ionizatsii i tunnel'n. effektu v poluprovodnikakh, 1960. Baku,

AN AzerbSSR, 1962, 83 - 86)

The effect of Ga, Pb, Ag, Fe and Si impurities on the inverss

branches of volt-anpere characteristics of selenium valves was investigatod

in the temperature range from room temperature to -196°C.

At low tempera-

tures a "freezing" of thermal oscillations of the lattice takes place. A

therzel background weakening makes it possi
ly the physical processes conditioned by impurities.

ble to investigate more acourate-
It is shown that in

the negative temperaiure rangse the inverse current tenperature dependence

ohanges considerably with the ohaage of the kind of impurity.

The rate of

inverse current growih with %emperature and voltage is determined by the

Card 1/2
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8/275,/63/000/003/012/021
On the effect of some impurities ... A052/A126
value of the 1s% ionization potential of impurity atoms. The lower the
value .of the 1st ionization potential of the impurity atom the higher the
rate of inverse current growih. The dependence of the conductivity of the
sazple on cutoff voliage is conditioned by impect ionization leading to the
ionization of impurities. An increase of lonized impurity concentration in

Se leads %0 a deorease of the p-n Junotion thiokness. There are 6
references.

L.B.

[ Abstracter's note: Complets translation. ]

Card 2/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



"APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R000100120002-5

R ].5/233/62/000/006/0061008 I

E010/E420
AUTHORS @ Abdull . ., DBakirov, M.Ya., Gasymov, R.B,
TITLE: A study of the effect of thickness of p- and n-layers

on characteristics of seolenium photocells

PERIODICAL: Akademiya nauk Azerbaydzhanskoy SSR. Seriya fiziko=

matematicheskikh i tekhnicheskikh nauk, no.6, 1962,
63-68

TEXT: A sclenium photocell consists of a metallic backing, a
layer of polycrystalline selenium and an upper electrode. The
thickness of semiconductors, such as selenium, is one of the main

" factors affecting characteristics of photocells. Selenium with a
purity of 99,99999% was applied to an aluminum plate and ~O L n
thick cadmium layer served as the upper electrode. These photo-
cells were subjected to illumination of 5000 lux intensity at
at 20°C.,.. iratve. . The generated photo-emf V and photocurrent I
were measured, A linear growth of the series resistance R with
increasing thickness of selenium layer is observed, Both photo-
emf and photocurrent values pass through a maximum at 503 thickness

of selenium layer and then decrease. The effect of thickness of
Card 1/2 -
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$/233%/62/000/006/006/008
A study of the offeet ... - E010/E42%

an n-layor on the efficiency of selenium photocells was also
determined in order to study the nature of their ageing. A layer
of n-type CdSe was applied to the surface of crystalline selenium.
‘ieasurements of the variation of photo-emf, V , and photocurrent, I,
with thickness of the n-layer show; that the optimum value of the
latter is about 5 x 10-5 cm. Hence the nature c¢f the ageing
process of photocells is explained: the n-layer of CdSe increases
with time on account of diffusion of Se into the Cd layer and this
leads to the deepening of the p-n junction resulting in the

reduced efficiency of the photocells, There are 5 figures,

Card 2/2
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ABDULLAIEY, Gu8.5 BAKIROV, M.Ya.; GASYMOV, R.B.

Effect of the thickness of p and n-films on the characteristizs of
soleniun photocells, Izv. AN Azerb, SSR, Ser, fiz.-mat. i tekh,

nauk 1n0,6:69-73 62, (MIRA 16:6)
(Photoslectric cells) (Selenium)
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AUTHORS: Mekhtiyev, R. F., Abdullayev, G. B, and Akhundov, G. A.
TITLE: The technique of growing single crystals of GaSe and the investigation of some of their
properties

PERIODICAL: Akademiya nauk Azerbaydzhanskoy SSR. Doklady, v. 18, no. 1, 1962, 11-15

TEXT: A review is given of ten papers on the influence of Ga and Tl on the electrical conductivity of Se,
on the photoclectric properties of Ga and other selenides, and on the preparation of GaSe single crystals.
A new method is proposed for the preparation of GaSe single crystals. The molten comporents in stoichio-
metric proportions are heated in a quartz ampule at 600° for 20 hours.The mixture is heated 1o 1060°C (GaSe
melts at 960°) for ten hours, then cooled slowly to room temperature. The X-ray patterns of the synthesized /
GaSe are identical with those described in the literature. A special apparatus for gradual cooling is described. I/\
The temperature is lowered first at the rate of 2°C per hour until complcte solidification, then at 6°C per hour

down to 900°C, and finally 25°C per hour down to 500°C. At all stages a constant temperature gradient is
maintained. Heating can be regulated without disturbing the furnace or the sample. The crystals obtaincd are
10 mm in diameter and 10 cm long. For both vertical and horizontal positions of the ampule, the
planc of growth was (CO1). At room temperature, the specilic resistance and the concentration of holes and

Card 1/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



"APPROVED FOR RELEASE: 04/03/2001

e o~

CIA-RDP86-00513R000100120002-5

The technique of growing... $/249/62/018/001/001/003
1017/1217

their mobility for GaSe crystals are p = 19 ohm.cm, n=2.10'6 cm?, u=16 cm2/sec, respectively. The spectral
distribution of photoconductivity was measured at 300 and 78°K. Values of AE were 1.87 and 1.98 ev at
room temperature and liquid nitrogen temperature, respectively. The maximum photoconductivity shifts
toward shorter wavelengths with decreasing temperature. The dependence of optical density on wave tength

is shown. There are 4 figures.

ASSOCIATION: Institut fiziki (Institute of Physics) ,/}/

SUBMITTED: November 12, 1961

Card 2/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



$/249/62/018/004/001/002
1040/1240

AUTHORS Akhundov, G. A and Abdullayev. G B

\-'Mw;-g;.. .
TITLE: TiSe point diodes TR

PERIODICAL  Akademiya nauk Azerbaydzbanskoy SSR Doklady. v 16, no 4, 1962, i1-13

TEXT. Thiscommunication gives the results of expeniments on the synthesis and rectifying charactenstics of
TISe with n-type conductivity. Four previous papers have dealt with the physical properties of TlSe crystals
with p-type conductivity. Single crystals of a-type 1 1Sc were obtained from p-type TiSe by addition of 0.1 wt
% Ge and Sn to the melt. They were grown by vertical and horizontal zone melung. Rectification at a point
was studied by means of electrolytically shaspened probes made of 0 15 mm tungsten wire The probe was
attached to the polished crystal face, at 90° to the C planc, opposite the Au or Sp base clectrode. The voltage
and current were observed on the oscillograph screen at 30 cps and photographed under direct current The
samples were 1 x 2 x 2 mm parallelepipeds It was found that the suply of voltage at the point contact s
associated with shape effects. The passage of a larger direct current improves the direct characteristic without
impairing the inverse These diodes are rather stable but not very good Thete are 4 figures and | table

ASSOCIATION  Institut fiziki (Institute of Physics)
SUBMITTED. February 10, 1962
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5,/249/62/018/007/001/001 ?
- | t r ,)" ) . 0256 308 t
i .} . / & C - {
AUTIIORS : Talibi, M.A. and Abdullayev, G.B. S :
TITLE: A method of estimating the width of the forbidden
band in some semiconducting ;-component compounds

" PERIODICAL: Akademiya nauk Azerbaydzhan SSR, Doklady, v. 18,
no. 7, 1962, 17-21 » .

POPEXT s The binary groups of the 3-component compounds in-
. vestigated by Goodman (Goodman, C.H.L., Phys. and Chem. of Solids,
6, no. 4, 305, 1958) and obtained by substitution of onc of the
components by an element belo ing to the same group of the periodic
table, are considered, Following the previously reported observa-

tion by the authors (Abdullayev and Talibi, Trudy Vsesoyuzhogo .
Soveshchaniya po P-n perckhodam v poluprovodnikakh, Tashkent, 1961,
in print), that the difference of the ionization potentials and the
atomic radii of the components can be useful for the estimation of
the width of the forbidden band, it is shown that a direct correla-
tion exists between the widtt of the forbidden band and the differ-
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ioni i i timate |
ence of the ionization potentials. An attempt 1is made to es :
tge widths of the forbidden bands in some analogue three-componegt % .
compounds, assuning that the obaerved correlation does not depegl i
upon the position of the gubstituted element in the periodic ta e.i

ASSOCIATION: Institut fiziki (Institute of Physics)

SUBMITTED: January 12, 1962
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Study of monocrystalline n-TiSe and its rectifying properties.
G. A. Akhundov, G. B. Abdulayev, I. G. Aksianov.
PRSI SR

A AV Eem

(Not presented).]

Eiectro-physical properties of monocrystalline TiSe. G. A. Akhundov,
G. B. Abdulayev, G. D. Guseynov, N. Kh. Aliyeva.

LEnv;stfga:ion of the elgcgrical properties of gemanium telluride.
e 3. nbdulayqv, V. B. Antonov, Ya. N. Nasirov.
;n s:uf:gs 07 ans some proparties of morocrystaliine Gave and GaS.
+ A. Akhundov, G. 3. Abdulayev, N. A. Gasanova, F. [. Ismailov.
[investigation of some physical properties of the mcnocryszalline
»CM?Ounds CuSbS, and CuSbSep. &. 3. Abdulayev, R. Xr. Xani, Ya. N.
Hesirov, T. G. Osmanov. R A

Zeport precentad ab the 3rd Wational Confercnce on Semiconductor Compourds,
. . - - e
Kishinev, 16-21 Sept 1993
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£ame properties of binary semiconducting compounds and generalizad
zoment. M. S. Saidov (10 minutes).

Experimental investigation of the energetic structure of zonas of
seniconducting compounds. V. V. Sobolev (10 minutes).

Iavestigation of the thermal conductivity of doped gallium arsenide. |
Ho x- Al iev‘ c. GQ Acmdllo !

Concerning the thermal conductivity of solid solutions of SbpS3-SbaSe3-
G. B. Abdulehv, A. A. Bashmaliev.
(Presented by M. I. Aliev--10 minutes ).

Report presented at the Jrd National Conference on Semiconductor
Compounds, Kishinev, 1621 Sept 1963
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d.; DEMENT'YEVA, Ye.,
ALIYEV, M.1.; ABDULLAYEY, G.B., prof., Te
? “red.izdova; IBRAGIMOV, M., tekhn, red.

(Thermal conductivity of semiconductors] Teploprovodnost!

- N Aserb,.SSR, 1963. 145 p.
poluprovodnikov. Baku, Izd-vo AN Ase iMIRA 16129)

(Semiconductors--Thermal properties)
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_ ACCESSION NR: AR4041540 S5/0137/64/000/004/1001/1001
SOURCE: Ref. zh, Metallurgiya, Abs, 412

AUTHOR: _Ahdullayev, .G.. B.; Movlanov,. Sh,; Shakhtakhtinskiy, M. G.;
Kuliyev, A, A,

TITLE: Investigation of solubility of’ selenium and mercury in solid tellurium _

and their influence-on electrical propqrtieé of tellurium
[]

CITED SOURCE: Izv., AN TadzhSSR, 'Otd. geol. -khim, { tekhn, n., no. 2
(11), 1963, 13-22

TOPIC TAGS: selenium, mercury, tellurium, solubility, electrical property,
retrogradation, electrical conductivity

TRANSLATION: Studies solubility of Se in Te (in interval 320-400°) and Hg in
Te (in intervals 270-440°), Solubility of Hg in Te increases with increase of
temperature and attains maximum (4,1020 atoms per cubic centimeter) at 370°
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and then drops, and at 440° becomes equal to 1 1020 atoms per cubic centimeter,
Solubility of Se in Te is greater than solubility of Hg in Te, In temperature
dependence of solubility of Hg in Te there is observed retrogradation, which

is absent in the system Te--Sc ., There are measurcd electrical conductivity of
alloys Te-Se and Te-Hg in interval from -190° to -150° and the Hall effect at
liquid nitrogen and room temperatures. It ie found that Hg with a céntent of
~~1% significantly increases electrical conductivity of Te, and Se almost does
not change it. Bibliography: 24 references. : :
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ABDULLAYEV, G.B.; BAKIROV, M.Ya.; TALIBI, M.A.; GASYMOV, R.B.
Selenium photoelements with saturation current, Izv, AN

Aserb, SSR.Ser. fiz.-mat. i tekh. nauk no.3:7 .83 163,
(MIRA 16:11)
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ACCESSION NRs APLOOS130 5/0249/63/019/008/0009/0013

AUTHORS: Abduligygz_&“g._“?.. H Aiiyev, G. M.; Barkinkhoyev, Kh. G.

s R

TITLE: Effect of gailium impurities on the thermal conductivity of hexagonal
selenium .

SOURCE: AN AcerbSSR. Doklady®, V. 19, ao. 8, 1963, 9-13

TOPIC TAGS: selenium thermal conductivity, selenium, thermal conductivity, hexago=
nal selenium, gallium impurity effect, gallium impurity, gallium, amorphous seleni-
um, metallic impurity, selenium valve, Ioffe formula, phonon mechanism, absorption
coefficient, crystalline selenium, nonmetallic impurity, crystal lattice, metallic
gallium impurity, selenium doping, phonon scattering

ABSTRACT: The influence of metallic gallium admixtures on the heat conductivity ,'\
of crystalline selenium in the temperature interval of 85-450% has been studied.
Cylindrical crystal agelomerates of pure selenium with 0, 0.25, 0.50, 1.0, 2.0, 3.0
and 4.0 wt % were tested. Their diameters were 10-12 mn and their lengths 10-13 mm.
Tests were conducted under static conditions. To avoid -adiation heat losses,
lateral surfaces of the specimens were coated with india ink and carbon black. It
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was found that at 299K A reached its maximum for the 1% admixture. A study of
temperature=- A relations for 3 samples brought out the existence of minima in the
300330 E range. The eles'tron component of A was estimated to be on the order of
10'8-10" 0 cal/cm sec degree. The phonon theory of heat conductivity indicates
that for the Debye temperatures and above, A is inversely proportional to T:

T cxu-cex-pad |

The present experiments confirmed this theory for T between the temperatures of
liquid nitrogen and room temperature (with coafficient a varying fron 0.75 to 0.98
for different samplos). At higher temperatures (350K) an increase in /\, reaching
25-30% at LO9K, was observed., This increase is attributed to the photon mechanism
and to heat being conducted by electromagnetic readiation. The authors thank 0. G.
Kerimov, director of the heat laboratory, for his interest and valuable suggestions.
Orig. art. hast 3 graphs, 1 table, and 3 equations. :

ASS0CIATION: Institut fiziki AN AzertSSR (Institute of Physics AN AzerbSSR)
SUBMITTED: 23May63 DATE AQ: 20Janbl ENCL: 00
Cord 2/3 ’
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APDULLAYEV, G.B., doktor fiz.. matem, nawk; TALIBI, M.A., kand. fiz.-
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Conference on the Study of Selenium and Tellurium, held in Baku,
Vest. AN SSSR 33 no,10:113-114 Q0 1'63. . (MIRA 16:11)
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ALIYEV, B.D.; ABDULLAYEV, G.B.; ALIYEV, G.M.

Effect of bismuth impurities on the heat conductivity and ael!—diffuqion

of selenium, Trudy Inst. fiz. AN Agerb. SSR 11:5=10 '63.
(MIRA 16:4)

(Selenium--Thermal properties) (Bismuth)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100120002-5

ISKzNDERZADE, Z.A.; ABDULLAYLV, G.B.; AKHUNDOV, G.A.

Some results of electrolytic cadmium deposition on a selenium plate,
Trudy Inst, fiz. AN Azerb. SSR 11:11-18 163, . (MIRA 16%4)
(Cadmium planting)
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ABDULLAY () ; ANTONUY, V.B.; NANI, K.Kh,; NASIROV, Ya,N,
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Some properties of CuSbSe, single crystals. Trudy Inst, fiz. AN Azerb.
83R 11:42-45 '63, (MIRA 16:4)
(Gopper—antimony-selenium alloys) (Crystallography)
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ABDULLAYEV, G.B.; ALIYEV, G.M.; BASHSHALIYEV, A.A.; KERIMOV, I.G.
S oY .
Heat conductivity of some compounds of the type AIIIgY, Trudy Inst. £iz.

AN Azerb. SSR 11:46-51 163, (MIRA 16:4)
(Semiconductors—Thermal properties)
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ABDULLAYEV, G.B.; ALIYEV, G.M.; BARKINKHOYEV, Kh.G.

. .12:3614-3615
Thermal conductivity of selenium. Fiz. tver. tela 5 no TRh 1712)

D '63.
1. Institut fiziki AN AzerbSSR, Baku,
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ABDULLAYEV, G.B.; ALEKPEROVA, Sh.M.; TALIBI, M'A'f BEKZROV, M.Ya.; GASYMOV, R.B.

Saturation currents in selenium p-n junctions. Dokl, AN Aler:lza.Sb)sR 19
no.1:9-12 '63, (MIRA 16:4

1, Institut fisiki AN AzSSR,
(Junotion transistors)
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" ACCESSION NR: APL027709  5/0233/63/000/006/0083/0086

. AUTHORS: Abdullayev, G.B.; Nani, R.Kh.; Nasirov, Ya.N. &
5 Rivrherairo Avbdl |
! TITLE: Investigation of the physical properties of ternary semicon- !
ductor compounds. II. Certain properties of CuSbS sub 2 monocrystals

SOURCE: AN AzerbSSR. Izvestiya. Seriya fiz.-matem. i tekhn. nauk, no:
6, 1963, 83-86 |

. l

|

: ¥
! TOPIC TAGS: semiconductor, ternary compound, physical property,
' CuSbS sub 2, monocrystal, polycrystal, preparation, thermoelectric.
property, synthesis, thermoelectromotive force, energy of activation,
zone melting, heat conductivity, electric conductivity

ABSTRACT: Samples of CuSbS, polycrystals and monocrystals were
prepared and their thermoeléctric propsrties investigated. CuSbS
was prepared by.elementary~synzhesis, and heating with agitation ac
1500k for 8-10 hours under 10-4 mm Hg. vacuum. The material, re-
melted at 1200K, was uniform with no traces of crystals and showed
semiconductor prgpert es. Its electric conductivity increases from
0.08 to 7.0 ohm=* cm~* with an increase in temperature from room
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temperature to 700K while its thermoelectromotive force decreases
with temperature from 950 to 120 microvolts/°K from room temperature
to 700K. The energy of activation of the polycrystalline material !
is O E = 0.24 ev. CuSbS, monocrystals were obtained by zone melting '
under 2 atmosphers argon“with supplementary heating in the non-. .. |.
melting zone to 10-15K below thc meltling temperature of the compound,
For the moiocryitals at room temperature, electric conductivity is ,
0.024 ohm~* cm~* and thermo e.m.f. is 1200 miecrovolts/9K. Melting !
temperature is 535C., It was specifically determined that the electric
conductivity increases with temperature ( E in the 300-500K range ™=
0.8 ev.), and that the thermo e.m.f. drgs with an increase in
temperature; monocrystals and polycrystals follow essentially the
same relationship. It was further found that the heat conductivity
decreases from 80 to 300K and then increases; its minimum is at room
temperature. Orig. art. has: 1 table and 4 figures.

| ASSOCIATION: None

;suammmn: 00 . DATE ACR: 17Aprél ENCL: 00
| suB CQDE: PH . NR REF SOV: 005 OTHER: 002,
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B AGIUNDOV, G. A.; ABDULLAYEV, G, B.; GUSEYNOV, G. D.; MEKHTIYEV, R. F.; ALIYEVA, M. Kh.
"Preparation and investigation of A III B VI single crystals."

paper submitted for Intl Conf on Physics of Semiconductors, Paris, 1.2 Jul 64,
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ABDULLAYEV, G.B.; SALAYEV, E.Yu,

Development of physics in Azerbaijan, Izv. AN Azerb,SSR.Ser.fiz,-tekh,i
mat. nauk no.3:19-30 '64. (MIRA 17:12)
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ABDULLAYEV, G.B.; ISKENDER-ZADE, Z.A.; DZHAFAROVA, E.A.

Caprcitive and inductive properties of silicgri géfﬁ:aon diodes. Izv,
. .fi .—tekh.i m&t. nauk n0.3! - [
AN Azerb,SSR,.Ser,.flz (MIRA 17:12)
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ACCESSICN NRs AT5020474 UR/0000/64/000/000/0264/0269

AUTHORS &bdullwev. Q. B.j Bakirov, M. Ya.; Uasymov, R, B. Cc)(h\
: At}

eI v \ g 52

~

TITLE: Investigation of surfsce contact phenomena in selenium in contact with@a"/
"certain metals : 59, 2]

SOURCE: Mezhwvuzovskaya nsuchno-tekhnicheskaye konferentsiye po fizike % R
poluprovodnikov (poverkhnostnyye i kontaktnyye yavleniya). Tomsk, 1962. {71 ,2% .
Poverkhnosinyye 1 kontsk e yavleniya v poluprovodnikakh (Surface and contact
phenomena in semiconduotors). Tomok, Izd-vo Tomekogo uni'i., 1964, 284-289

97

TOPIC TAGS: selenium, photocell, photo current, photodiode, photooonductive cell,
group V1 element, contact potential, cadmium, indiun, mercury, gallium, lgaq, aino
; , 27 17 27 27  ~7 37
ABSTRACT: The mechanism of the aging process in selenium photocells was studied.
Cells made of Se and the metals Cd, In, Hg, Ga, Pb, and Zn were investigated.
Electron-diffraction photographs of the binary contact between Se and the various
netels showed it to consist of the selenides CdSe, InSe, HgSe, GaSe, PbSe and ZnSe.
The sensitivity of photocells was determined as a function of the time and 4{empera~
‘ture and is shown graphically in Fig. 1 on the Enclosure. Ths effeot of the depth |
of a deposited p-n Junotion on the response of Se photocell is shown in Fig. 2 on

-the m;loeuro. It ip oonoluded that the aging process consiste of the growth of an ;
*Card 1/3 ;
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Fig. 1. Sensitivity of Se photooell as a funotion of temperriture and time
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¢« TITLE: Eleotrical properties of orystalline and liquid gelenium after deoxygenation
i _SOURCE: TFizika tverdogo tela, v. 6, no. 4, 1964, 1018-1022'

-TOPIC TAGS: electric conduotivity, selenium, deoxygenation, thermoeleotromotive
force, solid liquid study

' ABSTRACT: * The authors measured’ the electrical conductivity and the thermoelectro~
-motive force of three samples of Se in the temperature interval 293-773K. -The

isamples were characterized by the following impurity concentrations: 10-3%, 10'4’}4,

‘and 10'5% for the three samples, respootively. Measurements were made on all three .
'; samples before deoxygenation (ordinary Se) and on samples 1 and 3 after deoxygenar~ .
' tion. Different jumps in oconduotivity were observed during fusion of all three y ¢
:gamples of ordinary Se. The aotivation energy of electrical corfueiivity was found
to be 2.05 ev for liquid Se of this type. In the solid phase, -he thermoeleotro- |. ..

1imotive force of samplo 1 ordinary Se deolined with inorease in temperature. During !
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t

1 Akhundov, G. AT

TITLE: Effect of electrothermal treatment on the properties of silicon diodes

SOURCE: Radiotekhnika i elektronika, v. 9, no. 7, 1964, .1281-1286

TOPIC TAGS: semiconductor, silicon diode, semiconductor diode, silicon diode
electrothermal treatment »

ABSTRACT: The variation of a reverse current in Si diodes as a result of the
prolonged application of a d-c'reverse voltage at an elevated temperature was
experimentally studied. An Si diode was held for 6 hrs at a reverse voltage of
150 v and a temperature of 448K ite initial raverse current of 2.8 ma iropped to
a stable value of 0.9 ma with no variation in the forward current. The effect of

. temperature on the reverse current was also studied. It was found that the
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AUTHOLS Abdinov, D. Shc; épdunayOV‘ G. Bo; Aliyev, G. M,

TITLE: The effoct of éntimomf admixture on density, heat conductivity, and :
microhardnass of selenium ‘

SOURCE: AN AzorbSSR. Doldady¥, v. 20, no. 2, 196k, 27-31
fTOPIG TAGS: antimony, selenium, recrystallization, selenium heat treatmont oy

ADBSTRACT: The effect of antimony admixtures on the physical properties of selenitm'
was studied. The samples consisted of antimony and selenium powders mixed in
various proportigns. These powdors were poured into quartz ampules which were
‘evacuated to 1077 mm Hg and sealed, In this state the samples were heated in an
oven at 850C for B houra ani cooled to roon temperature. At this stage tne samples
were amorphous. The wafsur:ments of their heat conductivity and density were made
before they were replaccd *1 the ampules and allowed to crystallize at 90, 130, and
160C for one hour and at 213G for 60 hours. After each crystallization period the
relation between the physical properties of every sample and its antimony content
was studied. The variation of the heat conductivity coefficient of selenium with
Card 1/4
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respact to antimony concentration at 20-22C is shown in Fig. 1 of the Enclosures,
where the conductivity is seen to increase during the transition from the amorphous
.to the crystalline state. It decreased with the increase in antimony content to
0.125%, beyond which point it started rising. This behavior was explainocd by the
hypothesis of V. N. Lange and A. R. Regel' (FIT, v. 1, no. kL, 1959) which states
‘that small quantities of antimony distort the crystalline lattice of selenium,
while larger amounts of antimony have the opposite effect. The variation in the
mi#c;x'-bhardness , thermal conductivity, and density of crystalline selenium with
respect to the antimony content is shown in Fig. 2 of the Enclosures. The micro-
hardness minimum also occurred .at 0.125% antimony content. In order to check the
accuracy of the oxperimental results, the variation of selenium properties was
calculated according to the formula derived by A. V. Ioffe and A. F, Ioffe ("DAN
_SSSR", 195, v. 98, No. 5). The theoretical and experimental data correlated
closely. Orig. art. has: 1 table, 2 figures, and 3 formulas.

ASSOCIATION: Institut fisiki (Institute of Physics)

SUBMITTED: 19Julé3 DATE AOQ: 05Junfl *

sUB CODE1 8§ GO ¥O REF 80V: 010
Cord 2/74 .
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AUTHOR? Abdullayév, G. B., Dshaforova, E. A., Iskender«Zade, Z. A.

TITLE: The effect of additional charged centers on the capacitance of the p-n
transitions in silicon _ - i

" SOURCE: AN AzerbSSR. Doklady*, v. 20, no. 3, 1964, 17-2]

© TOPIC TAGS: semiconductor, silicon, p-n transition, p-n transition capacitance, .

~siilcon capacltance, silicon Impurity, charged center, dielectric permeabiliity, f

i capacitance voltage dependence, barrier capacitance - ;
i

ABSTRACT: The authors first point out that the capacitance of the p-n transition

i at backward voltages greatly exceeding the contact potential difference is deter-

' mined by the volume charge of the excess lon donors In the n-zone and {on acceptors
" in the p-zone. Hence, on theoretical grounds, the relationship between the barrier
! capacitance and voltage is determined by the distribution of electrically active
.. Impurities, capacitance being propo{”onal to V™ /3 with a linear distribution of

' impuritles (ND ~ Na = ax) and to V°© with a homogeneous distribution of impuritie
" (Np = Ny = constant), but being highly dependent on voltage If the distribution of .
{; impurities Is exponential. Exparimental data relating capacitance to voltage at ;
;.,.\_f_q_;lo?iutenperatures (17-85C) showed that, following a slow initlal decrease with |

'Curd»
2
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increasing voltage, capacitance Is %oportional to V"“‘ in the voltage range 6-90'
volts, becoming proportional to v-! in the range 90-400 volts. This anomalous
dependence of capacitance on voltage in the range 690 volts was especialiy pro-
nounced at higher temperatures and could be correlated with the anomaleus behavior :

! of the volume charge width in the same voltage interval. However, as shown in the’

: Enclosure, the anomaly disappeared after electrical treatment of the silicon (200 .

\ v at 175C for 6 hoursg. The authors conclude that the anomalously high capacitance

“ of silicon In the low voltage range |s due to an irregular distribution of positive~

{ 1y charged impurities, which are eliminated by electrical treatment. orig. art. |

{ has: 3 figures and b formulas. '

. ASSOCIATION: none
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;AUTHORz Abdulla&ev.G.B.; Nani ,R.Kh.; Nasirov,Ya.N.; Osmanov,T.G.
TITLE Investigation of some physical properties of copper antimony sulfide and

cOppor antimony selenide single crystals [}ort Third Conforence on Semiconductor

. Compounds held in Kishinev 16 to 21 Sep 1063
SOURCE° AN 8SSR. Izvestiya. Soriyn fizicheskaya, v.28, no,6, 1964, 1096-1099

v .TOPIC TAGS: semiconductor, semiconductor property, copper compcund, antimony com=-

pound, sulfur compound, selenide compound, single crystal study

t '

1 ABSTRACT: CuSbSg and CuibJeq were synthesized, single crystals were grown, some

‘physicul properties of the materials were measured, and the results are presented
. graphically, The rengontu wors spectroscopicnlly pure sulfur, electrolytic copper, | .-
99 999% solenium, and "grade S8u-000" antimony. Synthesis wns by melting in vecuo

‘with mechanical vibration. The melt was cooled slowly to 1600°K and held at that .-

!tempernture for 8 to 10 hours. The ingots wore homogenized by remelting at 1200°K. )

. 8ingle crystals were produced by zone refining in an argon atmosphere with the use

i of an auxilinry heater. Eighteen to twenty passes wore made at 12 mm/hour., X-ray |

-
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| diffraction studies showed the resulting specimens to be single crystals with somo-i

' what distorted structure due, possibly, to the anisotropy of the thermal expansion ;

coofficient. The electric conductivity, thermal conductivity, theirmal-enl and Hall |

coefficient were measured over various temperature ranges between 80 and 700°K. It

was possible to measure the Hall coefficient of the sulfide only st room tompera=

ture because of the low mobility of the current carriors. The electric conductivity

of both compounds increased with increasing temperature over the complete range in~

. yostigated. Tho activation cnorgy in tho sulfide was 0.25 oV below 500°K and 0.75 ‘ :
!

i
i
[}

eV above this temperaturoc. In the selenide the activation energy was 0,16 eV below
350%K ond 0,43 eV above 400°K. The slopo of the resistivity-temperature ourve for

the selenide was very small between 350 and 400°K. The increase of activation ener-
gy ot the higher temperatures was not observed in the polyorystalline Hhtorials. [
The thormal emf of both compounds decreased monotonically with increasing tempera-,
ture, The thermal conductivity of both materials decreased with increasing tempera=
ture at low temperatures and inorcasod with increasing temperature at high tem- !
peratures. The minimum ocourred at 273K for tho sulfide and 300°K for the selenida ...
The behavior at low temperatures ip ascribed to Cu-Sb ordering, ard that at high
temporaturos to onorgy transport by olootron-hole paira, Tho compound with the 1ows
er molocular weight had the greator thormal conduotivity, in acocord with the ‘views {. _
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! of L.8.5ti1'bans, B.A.Yefimova and L.M.8tavitskaya (Fiz.tverdogo tela,1,1325,1959).
} The mobility of the current carriers in the selenide was proportional to T=3/2 at

i the lower temperatures and to T-5/2 at tho highor. Orig.art.has: 9 figures and 1
‘i table. ‘ . - ' o
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